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INTRODUCTION
Striped skunks do not hibernate (Davis, 1951; Verts, 1967) through boreal winters, but are reported (Hamilton, 1937; Selko, 1938; Jones, 19,39; Terres, 1940) to remain more or less inactive for extended periods inside dens. While there is ample evidence that skunks remain inside dens for extended periods, there is no information available on their degree of lethargy, and little information on their behavior patterns prior to and after such periods of lethargy.
The main purpose of this study was to determine the behavior and activities of striped skunks during predenning, denning and postdenning periods. Some specific objectives were to determine when skunks had become prepared for denning, to discover when they entered the dens and to obtain a quantitative estimate of activity inside dens. Another objective was to relate environmental conditions to skunk activity. Activity was determined by recording changes in amplitude of signal from the transmitters. When a radio-marked skunk was inactive, the amplitude remained relatively constant. When the animal moved and changed the position of the transmitter, slight shifts in tuning of the transmitter and changes in orientation of the transmitting antenna caused changes in amplitude of signal (Lord et al., 1962) . Signals from the transmitters were received every 45 sec from each radio-tagged animal within range of the tracking towers. Location and activity data based on these signals were permanently recorded on 16-mm film and manually read on a microfilm reader. Possibilities of error in determining activity on the basis of shifts in radio frequency were minimized by using a standardized film-reading procedure. An animal was considered active during a 5-min period only if three sets of signals (one set recorded every 45 sec) recorded during that period indicated activity.
Activity outside and inside winter dens was determined by the presence or absence of tracks at den entrances and examination of the film record. If no tracks were observed outside the den, all recorded activity during the preceding 24 'hr was classified as occurring inside the den; if tracks were observed, all recorded activity during the preceding 24 hr for every animal in the -den was classified as activity outside. This procedure resulted in some misclassification and underestimation of activity for some animals. It was, however, impossible to relate short-distance movements to a particular animal because it was not known whether untagged skunks occupied dens with radiotagged animals and because of accuracy limitations in the tracking system (Heezen and Tester, 1967). The error related to this method of classification was not considered significant because tracks were infrequently observed from December to late February, activity periods were of short duration and occurred at a low frequency, and no den was occupied by more than two tagged animals. Activity which occurred before and after skunks began using their winter dens, but prior to any snow cover, was classified as activity outside. After permanent snow cover any tracks observed at den entrances were erased to facilitate identification of fresh tracks.
Between 9 November 1967 and 7 Marcjh 1968, the location of nine radio-tagged skunks was checked daily with a portable, directionfinding receiver (Cochran and Lord, 1963) , and between 15 Novem-92(2) ber 1968 and 15 March 1969, the location of 14 radio-tagged skunks was checked at least 3 days per week.
Activity data from within winter dens were analyzed with regard to time, duration, frequency of activity and age differences. Analysis was conducted on 12 skunks (eight adults, four juveniles); study animals which either lost transmitters, died during winter denning or whose field locations were too far from the tracking towers to provide adequate signal reception were excluded from analysis. Data from the 2 winters for adults and juveniles were pooled separately.
Weights of skunks were obtained when study animals were initially trapped and again when they were recaptured in the autumn and spring. Dens from which radio-tagged animals did not emerge in spring were excavated or wire-ferreted (Storm and Dauphin, 1965) to obtain mortality information.
Air temperatures were measured from sensors in seven dens which had been occupied during the winter of 1967-1968. A wire ferret was inserted into a den until nesting material (grass, leaves) was encountered; the end of the ferret and presumably the nest site was then located by probing with a slender metal rod, and a thermocouple was inserted at this location. A temperature reading was taken at each den between 1200 and 1500 hrs on 7 different days during February and March 1969. These dens were later excavated to determine the depth and position of the sensor relative to the nest cavity. Weather data were obtained from a U.S. Weather Bureau Station on the study area.
RESULTS AND DISCUSSION
Animals used in this study were also used by Houseknecht (1969 Houseknecht ( , 1971 ) during the period from emergence until denning. Winter denning was judged to begin when an animal began using a winter den and made no subsequent den changes. It continued until emergence, which was judged as daily movement from the den or movement to a different den.
Predenning period.-Predenning is characterized by several behavioral changes. A noticeable shift by skunks from aboveground and hollow-log rest sites to underground dens began in early October (Houseknecht, 1969). His study showed that by early November underground dens were used almost exclusively. While summer rest sites changed almost daily and apparently involved little preparation, autumn dens were typically occupied on successive days for varying periods and involved some preparation. Preparation consisted of each skunk scraping large amounts of herbaceous ground cover (leaves, grass) into the den. The first autumn date of observed den preparation was 20 September; in 1969 it was 30 September (Houseknecht, 1971). Den preparation began well in advance of the winter denning period and usually involved several dens. For example, one juvenile male prepared at least five dens between 9 November and 7 December 1967, none of which was used as its winter den. Houseknecht (1971) indicated prior use of a winter den was common; eight of 14 study animals in autunm 1968 and four of five animals in autumn 1969 had used their winter den the previous year. He also found that winter dens were almost exclusively in upland habitats.
Home range size for adult skunks decreased during October and November (Houseknecht, 1971). Accompanying this decrease was a reduction in level of activity. Houseknecht (1971) found that skunks were usually active from 40-100% of each hour of the night from July through October. However, it was found during the present study that skunks were only active about 5-45% of each hour of the night in November (Figs. 1, 2) . Not all animals showed the same degree of reduction, suggesting that some animals may be physiologically prepared for the winter denning period before others. Juveniles show higher levels of activity than adults (Figs. 1, 2) in November. This may be related to a physiological state of preparedness, since juveniles have had less time to prepare for winter denning. Juvenile ground squirrels (Citellus lateralis) were reported to accumulate fat later than adults (Jameson and Mead, 1964) .
Denning period.-The average date (2-year) on which adult skunks began using their winter dens was 17 November (range, 9 November to 1 December; N = 15) compared to 24 November (range, 9 November to 8 December; N 8) for juveniles. This difference was significant (t -2.686, 21 df, P < 0.05). All study animals were using their dens before permanent snow cover which occurred on 10 December 1967 and 2 December 1968. While skunks were inside winter dens, their activity periods were short and infrequent. In November and early December, when skunks were engaged in predenning activities, nearly 70% of the activity periods lasted 35 min or longer (Table 1) . By contrast, 80% of all activity periods inside winter dens lasted 10 min or less and no activity period was longer than 35 min (Table 1 ). The mean activity period for adults and juveniles inside dens was 6 to 7 min with little variation through the winter (Table 2) . Skunks averaged one to three activity periods per day, but periods did not occur every day. The percentage of days on which they occurred increased somewhat as the winter progressed, but not significantly so (X2 = 7.818, 3 df). Juveniles showed a higher percentage of days with activity through the winter ( Table 2) . The temporal distribution of activity inside winter dens resembled the distribution observed in pre-and postdenning periods, although levels of activity were greatly reduced. While skunks were inside winter dens, 77 and 70% of the activity of adults and juveniles, respectively, occurred at night (Figs. 3, 4 (Table 3) . However, there was little evidence that a single environmental factor such as temperature or depth of snow cover was entirely responsible for limiting or initiating outside activity.
20-NOVEMBER
Movements outside dens increased in March (Table 3) , probably in response to breeding activity and hunger, and the distances traveled from dens also increased. Five skunks were trailed from dens over distances of 400 m to 1.5 km, and three of these animals returned to the den from which they emerged. Temperatures in the occupied den were significantly higher (t = 3.183, 47 df, P < 0.01) than the temperatures in the unoccupied dens. Readings were not taken often enough to determine changes in den temperatures in response to changing ambient temperatures, but temperatures in an underground den covered by snow should change slowly. Thirty-six to 56 cm of snow covered the ground during this period and mean ambient air temperatures ranged from 0.7 C to -20.7 C (Table 3) . Excavation showed nest cavities were approximately 0.6 m below ground surface. In the den occupied by at least two skunks, the average temperature was 6.7 C with a range of 5.5-8.3 C. The average temperature in unoccupied dens was 2.2 C with a range of 1.1 to 3.3 C.
Postdenning period.-In the winter of 1967-1968, weight losses averaged 49.0% (N = 7, Table 4 ). The following year, weight losses were significantly greater (t = 2.583, 12 df, P < 0.05), averaging 57.6% (N = 7). Emergence from dens in spring 1969 was 3-4 weeks later than the previous year, explaining the greater weight losses. Similar weight losses were reported by Verts (1967) for skunks in Illinois.
Mortality was not markedly different in the 2 winters. One juvenile female died during the winter of 1967-1968. It was active in its winter den until early January. Cause of death is unknown but excavation of the den showed the animal had been partially eaten. Five skunks died during the following winter. One animal was presumably killed by a fox and another was trapped under a building. Two adult females from the same den died of unknown causes. A 92(2) juvenile male was active in its den until early January; its emaciated body was recovered in t'he spring.
While many conditions in the den (e.g., amount and quality of insulation, number of animals) undoubtedly influence energy expenditures, adequate fat reserves are ap,parently essential to winter survival. The amount of fat accumulated is important because energy deficits must be met from body reserves. Skunks do not cache food in dens. Skunks, like woodchucks and ground squirrels ( 
